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Waveguide  Y-Circulator 


A.  A.  Shimko,  V.  N.  Shakhgedanov,  A.  K.  Stolyarov,  V.  I.  Vol'man 


In  certain  Y-circulators  for  expansion  of  the  frequency  band  and 
reduction  of  the  KSV  (swr  -  standing  wave  ratio)  within  the  limits  of 
this  band  dielectric  bushings  of  different  types  and  shapes  are  em¬ 
ployed,  which  are  located  near  a  ferrite  element  and  have  an  axis  of 
symmetry,  coinciding  with  the  axis  of  symmetry  of  a  hybrid  circuit 
(waveguide  Y-joint) .  For  increasing  the  thermostability  of  the  circu¬ 
lator  thermostable  ferrites  are  employed  or  the  circulator  is  tempera- 
tured  controlled,  and  sometimes  the  entire  amplifier  also.  However, 
the  reduction  of  the  KSV  (swr)  of  the  circulator  in  the  working  fre¬ 
quency  band  is  insignificant  and  it  is  not  possible  to  attain  a  "smooth" 
characteristic.  Although  the  thermostatic  control  (temperature  control) 
of  the  circulator  improves  the  thermostability  of  the  circulator,  it 
also  considerably  increases  the  overall  dimensions,  the  weight  of  the 
device  and  the  energy  consumption. 

For  expansion  of  the  frequency  band,  reduction  of  the  KSV  (swr) 
and  increasing  the  thermostability  in  the  center  of  the  hybrid  circuit 
(waveguide  Y-joint)  of  the  proposed  circulator  one  or  several  metal 
cylinders,  forming  together  with  the  ferrite  a  low-Q- factor  resonator 
for  a  wave  of  the  TH^lo  type,  are  positioned  axially  to  the  ferrite 
element. 
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Fig.  1  depicts  the  proposed  circulator  with  one  cylinder  in  two 
projections;  Fig.  2  depicts  the  same  with  two  cylinders. 

In  the  center  of  the  symmetrical  waveguide  Y-joint  (hybrid  circuit) 
1  is  located  the  ferrite  element  2,  magnetized  perpendicuj  r  to  the 
broad  wall  of  the  waveguide,  surrounded  (the  ferrite  element)  by  one 
or  several  metal  cylinders  3,  positioned  symmetrically  relative  to 
the  axis  of  the  Y-joint  (hybrid  circuit)  on  the  broad  walls  of  the 
waveguide.  The  ferrite  element  together  with  the  metal  cylinders  forms 
a  low-Q-factor  resonator,  tuned  to  the  first  harmonic  of  the  electric 
field  (a  resonator  for  a  wave  'of  the  TM-^q  •  This  component  of 

the  field  is  amplified  and  creates  favorable  conditions  for  the  exci¬ 
tation  of  electromagnetic  energy  in  the  open  leg  of  the  circulator. 

The  matching  of  the  input  and  the  output  channels  of  the  circulator  is 
improved,  and  this  means  the  KSV  (swr)  is  reduced  and  the  decouplings 
are  increased.  Since  the  resonator  id  low-Q-factor,  then  the  working 
band  of  the  circulator  is  rather  broad,  which  was  confirmed  experimen¬ 
tally  . 

The  proposed  Y-circulators >  which  operate  in  the  three-centimeter 
range,  have  decouplings  higher  than  25  dB,  losses  of  less  than  0.5  dB 
and  a  KSV  (swr)  of  less  than  1.1  in  a  frequency  band  up  to  1,000  MHz. 
These  parameters  even  with  the  employment  of  ordinary  ferrite  are  pre¬ 
served  in  a  band  of  the  order  of  600  MHz  ;  ith  a  variation  in  the  am¬ 
bient  temperature  of  from  -10  to  +50°C.  The  design  of  this  type  of 
circulator  is  simple  to  manufacture  and  to  tune  and  ensures  identical 
parameters  in  series  manufacturing. 

Patent  Claims 

The  waveguide  Y-circulator,  which  contains  a  magnetized  ferrite 
element,  located  in  the  center  of  the  H-plane  branching,  which  is  dis¬ 
tinguished  by  the  fact,  that  for  the  purpose  of  increasing  the  fre¬ 
quency  band  and  reducing  the  standing-wave  ratio  over  a  broad  range  of 
temperatures,  one  or  several  metal  cylinders,  which  form  together  with 
it  a  low-Q-factor  resonator  of  the  first  harmonic  of  the  electrical 
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field,  are  positioned  axially  with  the  mentioned  ferrite  element. 


